. We report here the effects onftsA expression of a series of deletions withinftsQ. We find that two regions upstream of the promoter are important in its expression. When both are present, ftsA is expressed, as is also the case when both are absent. The two regulatory elements (01 and 02) have 9-bp sequences, of which 8 bp are identical. Sequential, controlled degradation (1) of the 5'-terminal end of the 'ddlftsQftsAftsZ' insert was used to produce the set of deletions shown in Fig. 2 and 3 . Double digestion with XbaI and SphI was used to release a 14-bp fragment from the vector and create a suitable substrate for exonuclease III digestion. Exonuclease III acts solely on termini with recessed 3' ends, and the nuclease therefore degraded the vector only from the XbaI end. The extent of the deletions was controlled by varying either the nuclease concentration or the reaction time. The long 5'-terminal extensions were removed with mung bean nuclease, any remaining overhangs were filled in with DNA polymerase I in the presence of all four deoxynucleoside triphosphates, and the molecules were finally religated on themselves. The end points of the deletions were determined by dideoxy sequencing (7). pSZ24 and its deletion derivatives were transformed into TOE13 lftsAJ3(Ts)] grown with ampicillin at 30°C, and single colonies were tested for the ability to form colonies on plates at 30 and 42°C. At 42°C, TOE13 cells grow as long, aseptate filaments and are unable to form colonies. TOE13(pSZ24) cells divide and form colonies normally at 42°C.
shows plasmid pSZ24, which carries the 2.3-kb EcoRI chromosome fragment containing the ftsQ and ftsA coding sequences (together with a few bases from the upstream ddl and the downstream ftsZ sequences). This plasmid expresses ftsA but not ftsQ, as previously reported for similar constructs (5, 10) .
Sequential, controlled degradation (1) of the 5'-terminal end of the 'ddlftsQftsAftsZ' insert was used to produce the set of deletions shown in Fig. 2 and 3 . Double digestion with XbaI and SphI was used to release a 14-bp fragment from the vector and create a suitable substrate for exonuclease III digestion. Exonuclease III acts solely on termini with recessed 3' ends, and the nuclease therefore degraded the vector only from the XbaI end. The extent of the deletions was controlled by varying either the nuclease concentration or the reaction time. The long 5'-terminal extensions were removed with mung bean nuclease, any remaining overhangs were filled in with DNA polymerase I in the presence of all four deoxynucleoside triphosphates, and the molecules were finally religated on themselves. The end points of the deletions were determined by dideoxy sequencing (7) . pSZ24 and its deletion derivatives were transformed into TOE13 lftsAJ3(Ts)] grown with ampicillin at 30°C, and single colonies were tested for the ability to form colonies on plates at 30 and 42°C. At 42°C, TOE13 cells grow as long, aseptate filaments and are unable to form colonies. TOE13(pSZ24) cells divide and form colonies normally at 42°C.
Deletions of up to 13 bp from the EcoRI site at the 5' end of the insert had no effect onftsA expression, but deletion of 16 bp inactivated the ftsA gene, which is located more than 800 bp downstream. Deletions of increasing length, up to 244 bp, were alike in showing no expression offtsA. However, longer deletions, from 251 bp up to as much as 419 bp, caused the reactivation offtsA expression (Fig. 2) .
Because a deletion of all of the cloned DNA up to bp 419 did not preventftsA expression, a promoter must be located between bp 419 and the beginning of the ftsA gene (Fig. 3) (5) . The promoter near PZ3 is much stronger than that (PA) within ftsQ (5), and therefore its much closer resemblance to the consensus might be expected (Fig. 4) . The inverted repeat also suggests the possibility of common regulation of these two promoters. The possibility remains, however, that the weak promoter in ftsQ is elsewhere within or overlapping this deletion.
The deletion analysis also identifies two upstream regions which are important for transcription. The first overlaps the sequence between bp 13 and 16 within the ddl gene. Disrup (Fig. 3) . O1, 02, 03a, and 03b proposed operator sequences discussed in the text. The cleavage points of the BamHI, AccI, NruI, and NarI endonucleases are also shown. TGACCGCCT AGGCCGTCA 5' If these regions were transcribed, then the 01 sequence (which includes the Shine-Dalgarno ribosome-binding sequence forftsQ) could base pair with the 02 sequence and prevent translation offtsQ. However, we have shown elsewhere (3a) that deletion of the 01 region has no effect on translation offtsA when the whole region is transcribed in a single mRNA. Together with the evidence presented here and earlier (5) that transcription offtsA in these constructs starts withinftsQ (downstream of 01 and 02), this effectively eliminates any explanation which might involve RNA base pairing between 01 and 02. We therefore think that 01 and 02 affect transcription from the downstream promoter within ftsQ. In an attempt to see how this might work, we looked for sequences resembling 01 and 02 elsewhere in the region. Two overlapping sequences (03a and 03b) in the same orientation as 02 were found at the opposite end of ftsQ (between bp 832 and 852) (Fig. 5) . One explanation of how these sequences might control expression of ftsA is given in Fig. 6 . We propose that a dimeric protein can recognize and bind pairs of sites. Binding of 01 and 02 would produce a DNA loop which would prevent the expression offtsQ but would allow transcription of ftsA. An alternative DNA loop could form between 01 and 03 (a or b), and this would prevent transcription of both ftsQ and ftsA. In our experiments, deletion of 01 allows the formation of a loop between 02 and 03, which would also prevent transcription offtsA, but deletion of both 01 and 02 prevents all loop formation and allowsftsA to be transcribed once more.
We are at present trying to identify the putative regulatory protein and find direct evidence for our model. How such a regulatory system is involved in the control of cell division is unknown. However, this is yet another example in this complex gene cluster of sequences being used both for 
